Arsenite enhances DNA double-strand breaks and cell killing of methyl methanesulfonate-treated cells by inhibiting the excision of alkali-labile sites.
Analysis of DNA strand breaks by alkaline elution indicates that DNA repair of Chinese hamster ovary cells treated with methyl methanesulfonate (MMS) was inhibited by sodium arsenite. Comparing the profiles of a 36-min elution with buffer pH 12.1 and a 12-h elution with buffer pH 12.4 revealed that alkali-labile sites were increased more than frank breaks in the combined treatment with MMS plus arsenite. Enhancement of alkali-labile sites was detected with low doses of MMS and arsenite, whereas enhancement of frank breaks required higher doses of MMS and arsenite. Double-strand breaks were detected after incubating the MMS-treated cells in an arsenite-containing medium for 18 or 12 h but not less than 6 h. No double-strand breaks were detected when MMS-damaged cells were posttreated with arsenite for 3 h; however, double-strand breaks were detected after further incubating these cells in arsenite-free medium for 18 h. Thus, inhibition of arsenite on the excision of methylated bases may have accumulated a large number of alkali-labile sites in the parental strands, and DNA replication may then generate breaks in the non-methylated daughter strands. Double-strand breaks may result from overlapping gaps between the parental and daughter strands and/or postreplication repair. These double-strand breaks may then result in the synergistic cell death as observed with posttreatment of MMS-damaged cells with arsenite for 1 or 3 h.